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ABSTRACT

For the nost intense storns of the space era, for which there is
good solar wi nd data coverage, Wwe discuss the total energy and
power degradation during the storm devel opnent, begining at the
solar wnd, then at “the solar w nd-nmagnetosphere interface
(magnetopause) and at the magnetospheric tail, ending at the two
basi ¢ inner magnetospheric di ssipation regions: the ring current
and the auroral i onosphere.
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1t has been of key interest in GEOphysics t he know edge of
na%neto%Fherlc energy consunption, especially during intervals of
enhanced geomagnetic activity (i.e. ~Stern, =~ 1984, "Wiss et al,
1992). Al though previous studies have provided this information
for typical active periods, we try in this work to show the
results of simlar studies however restricted to intervals with
very intense geonagnetic activity, nanely involving very intense
magneti c stormns.

Tsurutani et al (1992) reported the solar and interpl.anetar
sources for the nost intense nagnetic storms (superstorms) tha
have occurred in the space era, for which we could find full solar
wind data coverage. The onset of those storns, W th the disturbed-
tinme pst index being < - 250 nT, occurred on Decenber 19, 1980;
april 13, 1981, July 13, 1982; and Septenber 5, 1982. 1t is
interesting to note what these storns occurred around the solar
maxi mum phase of solar cycle # 21

Because the two nain dissipation regions in the nagnetosphere
are the ring current and the auroral 1o0Onosphere, we try to
quantify the energy dissipated in these regions as conpared to the
associ ated energy sources at the solar wwnd, at the interaction
region between the solar wnd and the nagnetosphere (energy
transferred at the magnetopause) and at the magnetospheric tail.
For this purpose we use solar wind data collected by the ISEE-3
satellite at the inner lagrangian region of the sun-earth system



together* with magnetopause, tail and ring-current energization
nodel s as well as ionospheric (NOAA) satellite neasurenments.

For the solar wind we conpute the kinetic_ener?y flux as the
dominant, energy source , ror the conputation o the energy
transfered at ) t he magnhetopause We use t he Perreault-Akasofu
transfer function & nodified to allow sol ar wi nd-ram pressure
variability. Then for’ the tail energization we uUsSe an expression
di scussed by Gonzal ez and Mozer (1.974), representative of the
pointing flux transmtted to the tail by the reconnected plasnma at
the dayside magnetopause , For the ring-current energization we
conpute the energy source as obtained from the energy bal ance
equation connnnly di scussed in the literature (i.e. nzal ez et
al, 1994) . Finally, for the auroral ionospheric energization we
conpute the joule heating power as obtained by a hybrid nethod
that wuses satellite particle precipitation measurenents (to
conpute the integrated ionospheric conductivity) and polar cap
electric fields as mapped from t he magnet opause.

For the studied superstorns it was found that about 1%to 4%
of the solar wind “energy source gets transmtted at the
magnet opause and the tail by reconnection. Then, about 25% of this
magneot spheric quantify is channeled to the ring current, whereas
about one third of this latter value is dissipated as joule
heating in the aurora] ionosphere. Table 1 summarizes the total
energy and power associated to each of these regions, as average
val ues obtalined for the main phase intervals of the four studied
super st or ns.

TABLE 1
PONER (WATTS) X 10" ENERGY (JOULES) X 10°
Sol ar wind 4-100 13500
Transferred to the
magnet osphere * 80 200
R ng current 20 50
Auroral ionosphere 6 15
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